In this paper, the production of the microalga Nannochloropsis gaditana using centrate produced using solely centrate as the nutrient source but only at percentages below 50%.
Introduction 41
Rising oil prices and global warming, associated with the burning of fossil fuels, has 2.3 Biomass concentration, chlorophyll fluorescence, nutrient uptake and quantum 165 yield 166 The dry-weight biomass concentration (Cb) was measured by filtering 50 ml of culture 
Results

211
The centrate composition used is shown in Table 1 . It was observed that, even though the 212 centrate was obtained from wastewater treatment plants, the effluent salinity was high (4.55 213 mmhos/cm), with an approximate total salt content of 3.6 g·l -1 , much higher than 214 freshwater, which typically contains less than 1.0 g·l -1 of salt. The main compounds concentration (up to 615 mg·l -1 ) whereas the nitrate and phosphorus contents were lower, at 217 29 and 36.0 mg·l -1 , respectively. In addition to this, the centrate contained relevant amounts 218 of calcium, potassium, iron, etc., all necessary for microalgae growth. Mixtures prepared 219 solely by adding this centrate to seawater showed a salinity reduction as the centrate 220 percentage increased, because of the lower centrate salinity compared to that of the 221 seawater (Table 2 ). This is important because a reduction in salinity can be a stress factor in states were obtained when using centrate percentages between 20 and 70% ( Figure 1A) ; the phosphorus. Therefore, when using only centrate, nitrogen removal was 46 and 51% for the 523 lower and higher irradiance levels tested, respectively; whereas by supplying additional 524 phosphorus, the nitrogen removal increased to 79 and 85% for the same levels tested.
525
In summary, although centrate can be used to produce N. gaditana biomass for biofuel 526 production, this needs to be supplemented with additional phosphorus. Ideally, residual 527 phosphorus can be used although this compound is scarce. The utilization of commercial 528 fertilizers rich in phosphorus can only be acceptable for minimizing the supernatant 529 nitrogen content if the phosphorus is released into the environment; otherwise, the 530 utilization of external phosphorus sources reduces both the sustainability and economic 531 viability of the overall biofuel production process. 
Conclusions
534
It has been demonstrated that the marine microalgae N. gaditana can be produced using 535 centrate as the sole nutrient source. The enrichment of seawater with up to 50% of centrate 536 allows one to achieve higher biomass productivity, comparable to that obtained using 537 standard Algal culture medium, although the cultures become phosphorus limited.
538
Likewise, the quality of the biomass produced is comparable to that obtained using standard
539
Algal culture medium; although regulations concerning the utilization of centrate as the 540 nutrient source might limit its commercial application in producing biomass. Nonetheless, 541 for biofuel production (or related compounds), these types of extraction regulations are not 542 envisaged, meaning the utilization of centrate to produce microalgae would be a cheap and 543 sustainable method for third-generation biofuel production. 
662
Experiments performed in semicontinuous mode at 0.25 1/day, at two irradiance levels. with average irradiance as a function of the composition of the culture medium used.
711
Experiments performed in semicontinuous mode at 0.25 1/day.
